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Clouds result from isotropic fibre agglomerations, thus having no preferred directions. Since large clouds do not look very pleasing, the scale of the cloudiness gives a measure for the optical appearance of the fabric. Moreover, the areas with the lowest density characterize the weakest parts of the fabric.
Stripes consist of adjacent fibres preferring a certain direction. Therefore, the orientation of the stripes characterizes the fabric anisotropy, which has a strong impact on its mechanical properties.
The fabric producing company which brought this problem to our attention takes online images of their fabrics with a resolution well-suited for estimating the cloudiness. For evaluating the stripes, more advanced methods have to be applied which require a higher resolution. This cannot be investigated during the production process anymore. In the present paper, we shall therefore focus on the cloudiness.
In order to obtain objective, reliable quality measures for cloudiness, a suitable mathematical model is needed. On one hand, such a model would be useful for the internal assessment during the production, e.g. for surveying the product quality, for determining machine cleaning cycles and for comparing different machines. On the other hand, objective quality criteria provide standards for the customers and help them to specify their demands in a proper way.
A good model should be exact enough to match the human perception of cloudiness and it should allow fast algorithms which enable the company to perform grading during the production. In the present paper, we shall discuss such a model.
We can base our studies on a number of previous approaches in this field.
First it should be observed that simple ideas like calculating the variance or the entropy of an image are not sensitive enough for our purpose, since they are independent of the ordering of the grey values. Hence, they cannot distinguish between multiple small clouds and one large cloud. In both cases, they yield the same amount of inhomogeneity. Since for the human observer, there is a big difference between these two cases, it becomes clear, that a suitable model must take into account the scale of a cloud.
Early suggestions in this direction were made by N eunzert and Wetton [4] , who proposed to use the discrepancy as a cloudiness criterion. Roughly speaking, the discrepancy measures the largest cloud or the largest hole in the fabric. A fast algorithm for two-dimensional interval discrepancy was presented by Hackh [3] . He reported that the results were still too coarse and not always selective enough for the desired purpose.
Stark [5] took into account the scale character of the cloudiness by analysing the fabric in a wavelet basis. However, his method did not make use of the main feature of wavelets, the localization in frequency and space, thus, it seems that simpler techniques such as Fourier analysis suffice as well. Moreover, the grading step of this model was based on a fractal dimension assumption: it was claimed that the variance depends in a linear way on the scale. Recent experiences do not confirm this hypothesis.
Weickert [6] suggested to process the fabric image using nonlinear anisotropic diffusion in order to visualize clouds and the main stripes simultaneously. Although the results were fairly promising, the proposed method is not yet fast enough for online assessment. Furthermore, there seems to be no need to process both quality relevant features simultaneously.
The purpose of the present paper is to show that linear diffusion suffices for evaluating the cloudiness. The linear diffusion process is used implicitly in the image description by means of a Laplacian pyramid. A Laplacian pyramid can be thought of as a multiscale representation providing a bandpass decomposition of the image. Being a multigrid technique, this method is extremly fast. As a quality functional of the cloudiness, it is proposed to
